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(54) yCTPOtfCTBO PEMOHTA OBCAfl- 
HOtf KOJIOHHbl 

(57) H3o6peTeHne othocwtc* k peMomHO-w30- 
' /lwi^wOHHbiM paSoTaM o6caAHbfx ko/iohh ne<t>- 

Tera3dBwx ocaaxMH a"* BOCCTaHOBnenwa hx 
repMeTMHHOCTvt. Uenb-naabnueHwe HaAeacno- 
cth ycTaHOBRvi MeTa/i/ivmecKoro nnacTwpp 
(Mn). B xopnyce ycTpoftcTBa yCTanoaAeHbi 
3/jeicTpoABwraTe/ibc peAyKTopoM, rvtAPOHacoc 
m rwApoMM/inMAp c rio/ibJM nopiuneM n mto- 
xom. FloA Mfl na ea/iy xopnyca ycraHOB/iena 
pacxaTwaaioma* ro/iOBxa (PQ. B hidkhc^ *i*»c- 



TM KOpnyca C B03MO*H0CTblO B3aWMOA6t4CTBM^ 

c Mn pa3MemeH ynop c aceCTxo C8*3aHHu m c 
hvim nptiBOAOM ero oceeoro nepeMeunennfl. 
HaA PI" pacno/icx<eH AopHMpyramuM KOHyc, 

yCTaHOB/ieMHUfi Ha UlTOlCe C BO3M0*HOCTb»O 

B3anMOAeiiCTBwi» c MH. npMBOA nepeMeme- 
mm» ynopa aw no/wen a bmas AW<J><t>epeHUt4a/ib- 
Horo nopuJHfl, yciaHoe/ieHHoro b icopnyce u 
o6pa3yioLLiero c ero CTemcaMn Aae KaMepw. 
0ah3 m3 xaMep ruApaa^MHecxM cesnaHa Kaua- 
/iom c nonoCTbK) MarMeiaHMa, a Apyraa - APy- 
rvtM KflHa/ioM c no/iocxbio ec3CbiaaHii» 
rviApOHacoca. Me>KAy co6ow KaMepw csasaHw 
KananoM c pacnonoweHMbiM e hcm o6p8thwm 
K/ianaHOM co ujtokom. KoHyc. npoxoA* "O Mn. 
AecfcopMHpyei ero a mm/whaP * npM*i4MaeT k 
peMOHTwpyeMow Tpy6e. nepeMeujaeMaa 
BC/jea aa xonycoM PT co3Aaer Aono/iHWTe/ib- 
KyK) n/iacrnsecKyK) Ae<t>opMauwio. npw aoctw- 
xehHM aepxHero nonoxenvifl PT cbomm 
topuom B03AeiiCTByet na iutok K/ianana, koto- 
pbW OTttpblBBeT Aoc^yn pa604eti xmakocth M3 
xaMepw HaA nopu/neM no xaHa/iy b nonoctb 
BcacbiBaHn« rwAPOHacoca. KonraKTHa« n/io- 
maAv> m yAep>KW83K>iuee ycn/ine Mn Ha ctcmkc 
o6caAMOw KOno«tib* ^oc t a tom m bi a«« ero yA^p- 
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Hao6peTeHne othocmtcm k ycTpowtcTsaM 

A^fl peMOHTHO-M30AflUHOHHblX pa6oT o6cafl' 
HWX KO/IOHH He<t>Tera30BWX CKBa>KHM C Lje/lbK) 

BOCCTanoBTieHvifl mx repMeTviHKOCTn. 

UeyibKi M3o6peTe«HJi «B/^Hercfl noetjuje- 
nwe HajxtKHOCTUi ycraHOBKM MerannwHeCKOro 
n/iacTwpfl. 



Ha sepTewe cxewaTUHHO M3o6paxeHO 
npeA/iaraeMoe ycipofiCTBO aah peMOMra 06- 
caAMOM ko/iohhm. npoAOAbMww pa3pe3- 

B UMiiMHAPMHecKOM Kopnyce 1 yrrpoviCT- 
sa, cnycKaeMoro b c*Ba>KWHy na Ka6ene 2. 
pacnono^en 3neKTpoflBnraienb 3 c peAyKTo- 
pom 4, A0y* n Ay**epHWM r^ApOHacoc 5 c eca- 



cwBaiouuMMn 6. HarHejaienbHUMM 7 m peAy*- 
Uviohhwm 8 KnananaMM. .maPOUm/ivikap 9 c 
no/)WM nopiuKeM 10 v\ uitokom 1 1. AM<t><J>epeH- 
uuanbHwa nopu^eHb 12, *Bfiflioiunacfl npvieo- 
AOm oceaoro nepeMetneHvta ynopa 13. u 

XeCTlCO C HUM C8ft33HHWM. AOPHUpyKJlUMM KO- 

nyc 14 c noAnpyxMHeHHWMvt n/jaBa»omnMM 
n/iauixaMw 15. pacxaTbieaiouAafl ronoaKa 16 w 
npoAOnbho-ro^pvipOBaMHUft MeTan/iwMeCKvw 
n^acrupb 17. Pa6o4we nonocTw rnApo4nmin- 
Apa 9 m no/ioro nopoiHw 10 rMApasnwMecKw 
cBflaanbi MexAy co6ofl no xaHa/iy a- *epe3 noA* 
opy>KMHeHHbiM 30/iOTHnx-nepexmoHaTe/ib 18, 
KaMepa, o6pa30B3HHaa cTewxaMM xopnyca " 
AH<J>$epeHituanbHbiM nopuweM 12, ™Apaa/in- 
MeCKvi cBHaaHa no xaHanyfc no/iocibto Harne- 
TaHMn rMApoHacoca. 

Apyraa KaMepa. o6paaoB3HHaa CTeHxaww 
Kopnyca vt An<M > epenu v * a,ltjHb,M nopumeM. 
rHApaannMecKii cfcAsana c nonocTbio Bcacwaa- 
Htin rviAPOHacoca k3K3/iom#. 

B AW<t><l>epeHUwa/ibHOM nopume a«« cbh- 
3m ofievix KaMep Buno/meH xanan c axcwa/ibHO 
pacnonojKeHHWM o6paTHWM x/tanaHOM 19 c 
Bwcxynaioiu^M M3 xopnyca ujtokom, B ucxoa- 
hom no/io*eHww KnanaH 19 3axpbiT m pa3Ae/i«- 
eT xawepw, o6pa30saHHbie 

A*ct><t>epeHUMa/ibHUM nopoineM 12 co CTCHKa^ 
MWKopnyca. BHyrpeHH«« noAocTbycTpoacraa 
3anonneHa pa6onefc *wAKOCTbK> n cxoMneH- 
CMpoeana c BKeuiHeft cxaaxuHHoPi cpeAOw 
3/i3t:tmhhum xoMneHcaiopoM 20. AopHnpyK>- 
*U*ft xowyc 14 m pacKaTbiaaiomaH ronoBxa 16 
yCTaKOBiieHbi H3 xonue no/ioro uiToxa 1 1 , npM 
3tom ^papxaTbiaaiomaa ro/iooKa xwneMaTMHe- 
ckvi CBA3aH3 c 3ne*TpoABvtraTe/ieM 3 Mepe3 
T^necKoniiH6cKMM Ban 21 xopnyca. ycTanoB- 
neHHUft Ha qnopax xaneHvifl e nonoM urroxe 1 1 , 
nopuJH* 10, CB«3aHHwii t hum Ba/i 22 v\ nnaHe- 
TapjiWFi peAyxrop 4. Ha aa/iy 22 ycTanoaneH 
axcueHTpMK 23,cny*amvi& npuBOAOM Aayx 
njiynxepoa rwApewacoca 5. 

npoAOAbHo-ro4>pMpoBaHHbii?t MeTan/iMMe- 
cxvtvi n/iactbipb 17 a TpancnopTHOM no/ioace-. 
hmh pacno/ioxen MeXAy. T,e. yAep*"BaeTCA 
AopHHpyiOaiMM KonycoM 14 m ynopOM 13, 

3axpenneHVin ycTpoflCTBa a ko/iohhb 
oho cna6xeHO ynopHuMM lu/iwncaMi* w/iu «xo- 
p«Mn(ne noxa33Hbi). 

YcTpovictBo pa6oxaeT oieAyKW™ obpa- 

30M, 

Ha MHTepBane npoaeAeHun peMOHTHo- 
M3on«uviOHMi4x pa6ot no xa6en»o 2 BxnjosaeT- 
c« 3/iexTpOABnraTe/ib 3. KOTopbivi nepea 
axcueHTpitK 23 npuBOA^T b Ae*CTBne nnyHxe- 
pw rviAPOHscoca 5 h oahobpcm€mho bo Bpame- 
Hvie sepes Banu 21 m 22 pacxaTweajouAyK) 
roDOBKy 16: nep«o«asanbHO xopnyc 1 npw6o- 
pa 33RK0pwaaeTcn a Ko/ioHHe Tpy6. a 3aieM 
p36oMaa >KHAxocTb no <ana/iy»oT rwApOMaco- 
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ca nocTynaeT a *3Mepy hba A^4><t>epeMUMa/it>- 
hwm nopuiM€M 12 \a paGonee Aaanenwe sepea 
ynop 13 yAep^KwaaeT npoAO/ibHO-ro^pupoaaH- 
Hbirt Mera/inMsecKMt4 n/iacTwpb 17. npn 3TOM 
o6paTHb4wi icnanaM 19 aanpuT. 

Ilocne AOCTM>KeHMH Heo6xoA^Moro A30/»e- 
hma noAnpy*wHeHHbii?i 3onoTHMK-nepexnKDMa- 
Tenb 18 nepeMecTMTC« bhw3 ao ynopa. 
0TKpwBa« AOCTyn pa6onew >kmakoctm no xaHa- 
nyanoA nopiuenb 10 ^MApo^n/l.MHAP3 9. 

.flopHnpyiOiUMiH KOHyc 14» npoxoA« no 
nuacTbipio 17, 4>opMnpyeT ero b mm/imhap m 
npn>KMMaeT x peMOHTupyeMOiH Tpy6e. a ero 
nnaaaoiuwe nnaiuKM xanvi6pyH3T t co3Aaean ra- 
paHTMpoBaHHuh naTftr. nepeMemaeMan BC/ieA 
3a AopHvipyraiuMM KOHyCOM 14 pac<aTbiBaio- 
m3R ro/ioaxa 16 co3AaeT AononHMTe/ibHyx) 
nflacTHnecxyto Ae4>opMauMK> nnacTwpfl 17 no 

MaKpO- M MV1tCpOH6pOBHOCT»M BHyTpfiMHe^l 

creMKw o6c3amom xohohhw m ynpOMHRCT ho- 
aepxHOCTHwft c^oi?i enyTpeHne^ noeepXHocTM 
n/iacTupp 17. flpvi AOCTwxeHUM aepxHero no* 
no^xeHMfl AopHwpyioiuaw ronoaxa 16 cbomm 
topuom BOSAePtcTeyeT hb oiTox KJianaHa 19. 
xoTopuPi OTKpbtaaeT AOCTyn pa6oMeft >kma^o- 
ctm H3 K3Mepw «3A AM<P<j>epeMunaj«bHbiM nop- 
uiHeM 12 no xawany is no/^ocTb BcacuaaHvi« 
rwAPonacoca. 

B 3tom no/io>xeMMH xoHTaxTHan nnomaA* 
n yAep^XMBaiOiaee ycwnwe niiacTbipR 17 Ha 
CTeHxe o6caAHO« koaohhw aoct3tqmhw a«« 
eroyAepHtwaHwn m AM^epeHUvianbMbjft nop- 
ujeHb 12 BMCCTe c AopnwpyioiuiiM KOHycoM 14 
w pacxaTbiBaK>tMofi ronoaxow 1 6 nepeMCCTMTCfl 
BBepx,o6ecnesuBaa no/iMbiA bwxoams nna- 
cTbipa 17. 

flocne 3aaepiueHvi« pa6otbi no yctaHoexe 
nnacTup« 17 a^exTponpwBOAOM 3 o6ecneHw- 
Baercfi ocBo6o)KAeHMe xopnyca npvi6opa ot 
ctghxm o6caA«o^ xo/iohhw w 3aTeM ycTpovHcr- 
bo TpaHcnoprnpyeTCH Ha noaepxHocrb. 

CDopMyna u3o6peTeHHR 

• YCTpOfcCTBO a/ia peMOHT3 05C3AH0W KO- 

45 noHHbt, exiiioMaiOiuee xopnyc, ycTanoB/ieHHwe 
b HeM anexTponpviBOA c peAyKTopoM. rv\f\po- 
nacoc m rwAPOUVinuHAP c ncrnuM nopujHeM v\ 
ujtokom, MeTannMM€CxviM nnactwpb. yCTanoe- 
neHHyx) noA hmm Ha Bany xopnyca pacKaTWBa- 
50 K>myK> ro/ioaxy w pa3MeiueHHbJPi b HM*we* 
sacxi4 xopnyca c ao3MO)KHoCTbio 63auMOAevi- 
ctbhw c MeranAWMecxnM n/iaCTwpeM ynop. o t- 
/iHMdioiueecp tcm, mto, c uenbK) noswuie- 
H3Ae*HocTn yctanOBKM MeTa/iTivmeCxoro 
55 nnacTwpw, oho CHa6*eno xecTxo cB«3aHHbiM 
c ynopOM npMBOAOM ero oceeoro nepeMeme- 
m pacnono)KeHHWM hu pacxarw Bawmefl 
ronoaxovi AOpHwpyioiu^M xonycoM, .yciaHos- 
neHHbtM na luTOxe rwiAPOUwnnHApa c B03MO>K- 
HocTbK) B3anM0AevHCTBna c MeTa/iniisecxnM 
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n/iacTbip€M. ean icopnyca KMHeMaiuwecKH cb«- 
33h c aneKTponpMBOAOM. npwBOA oceeoro ne- 

p6M6U|6M HA ynopa BUOQAHeH 8 8HAe 

Avi4>4>epeHUwa/iuHoro nopwua, ycT3Hoe*eH- 
Horo b Kopnyce m o6pa3yiomero c ero CTemca- 5 
mm Ase KaMepu, rviApaB/iHMecicM cBfl3aH«bie 
MOKAy Co6oh KaHanoH c pacno/ioaceHHWM b 



h6m o6paTH«M KnanaHOM co ujtokom, npu 
3tom OAMa H3 pcaMep rMApaenMsecKM CBfl3ana 
c nonocTb»o HarMeraMufi, APyas - c no/iocibio 
ecacwB3HM« ruAponacoca, a AopHwpyioiUMvi 
KOKyc yctaMOB/ieM c bosmo^hoctbio B3anMo- 
AefccTBwa b BepxHeM nonoxceHww co lutokom 
oGpaiHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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